Objective: The aim of this study was to determine the prevalence of renal impairment and associated risk factors among human immunodeficiency virus (HIV) positive patients. Methods: A comparative cross-sectional study was conducted among HIV positive patients at Bahir Dar Felege Hiwot referral Hospital. Demographic and other data were collected using structured questionnaires. Body mass index, urine protein, CD4 count, hemoglobin, electrolyte, lipid profile, serum urea and creatinine were measured. Data was entered into EPI info version 3.5.1 and analyzed using SPSS version 16. Descriptive statistics was calculated and logistic regression models were used to investigate factors associated with renal impairment. Results: A total 307 HIV positive patients, 153 highly active antiretroviral therapy (HAART) naïve, who didn't take highly active antiretroviral therapy, and 154 on HAART were enrolled in the study. The mean (±SD) age of the participants was 34.69 (± 8.86) years and about 61% were females. The prevalence of renal impairment in HAART naïve and on HAART individuals was 30.1% and 12.9% respectively. Proteinuria was found in 17.9 % of the participant. Low CD4 count (Adjusted odds ratio= 24.11; (95% CI 11.06, 52.56) and being HAART naïve (Adjusted odds ratio = 6.58; 95% CI 2.99, 14.47) showed significant association with the prevalence of renal impairment. Conclusion: This study showed a high prevalence of renal impairment in HIV positive individuals with higher rates among HAART naïve individuals. It also indicated that renal function in HIV positive individuals, which are HAART naïve, particularly, persons with low CD4 counts. Further cohort studies with larger sample size are also important to establish the prevalence rate of renal impairment.
INTRODUCTION
In 2011, an estimated 34 million people were living with human immunodeficiency virus /acquired immunodeficiency syndrome worldwide (HIV/AIDS); of them 22.9 million were living in Sub-Saharan Africa. About 1.2 million people were estimated to be living with HIV in Ethiopia [1] . The introduction of highly active antiretroviral therapy (HAART) has led to a marked reduction in AIDS related morbidity and mortality [2] . Since its introduction patients have started to live longer, however co-morbid problems have been emerged [3] . Kidney disease is a common complication of HIV infection even in the era of HAART, with kidney function being abnormal in up to 30% the patients [4, 5] .
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The first reports of AIDS-related renal failure, published in the mid-1980s, described cases of what is now recognized as HIV associated nephropathy [6] . A variety of renal syndromes, either acute or chronic, may occur during the course of HIV infection [7] . HIV associated nephropathy, a third leading cause of end stage renal disease, is one of the chronic kidney diseases directly caused by HIV [8] [9] [10] 11] . Decreased glomerular filtration rate (GFR), elevated serum creatinine level and high level of protein in urine sample are common among HIV positive individuals [4, 12] .
Older age, low nadir of CD4+ cell count and cumulative exposure to ART agents are associated with chronic kidney disease [13, 14, 15] . The risk of kidney disease associated with the widely used agents like nucleoside reverse transcriptase inhibitors (tenofovir) and the protease inhibitors (indinavir) which have known nephrotoxic potential [4, 16] .
Recognition of common risk factors for kidney disease in HIV infected patients is important to guide efforts aimed at prevention and early diagnosis. Despite this fact, data regarding renal impairment in HIV disease among Ethiopians is scarce. Therefore the aim of this study was to assess the prevalence of renal impairment and its risk factors among HIV infected individuals in Felege Hiwot Referral Hospital, Bahir Dar town.
MATERIALS AND METHODS

Study Design and Study Area
A comparative cross sectional study was conducted at Felege Hiwot Referral Hospital in Bahir Dar town, Ethiopia, from January 01 to May 30, 2012 . Felege Hiwot referral hospital is a regional referral hospital that serves approximately 5,000,000 people with 17 departments and has 307 beds including one standardized ART clinic room which gave service for a total over 25, 986 HIV positive individuals of whom 15, 952 and 10, 034 were HAART naïve, who did not take highly active antiretroviral therapy, and on HAART respectively.
Sample Size and Sampling techniques
Sample size was determined by considering 50% prevalence of renal impairment among HIV positive individuals, 5% margin of error and a power of 80%. By inserting these assumptions in to EpiInfo software the calculated sample size was 296, 148 for each group. By adding 5% compensation for non-respondents a total of 312 individuals, 156 for each group, were included in the study.
Then, participants were selected based on systematic random sampling technique after randomly selecting the first participant. All participants included were >18 years of age and HAART treated group were those with good ART adherence (adherence rate ≥ 95%). A good adherence is defined by missing < 2 dose of 30 doses or < 3 dose of 60 doses; and it was adopted from Ethiopian Federal Ministry of Health, HIV Care/ART follow-up form. Severely ill patients (unable to speak, admitted patients), amputees, pregnant women and individual with known kidney disease were excluded.
Data Collection
Sociodemographic factors and related data
Data about sociodemographic variables together with body mass index, underlying disease conditions (hypertension, diabetes mellitus, and tuberculosis) was collected using structured interview based questionnaire.
Blood sample collection and laboratory investigation
Eight milliliter of venous blood, 4ml with EDTA anticoagulant and 4ml in plane (without anticoagulant) test tubes, was collected from each patients. A portion of the EDTA anticoagulated blood was used for automated analysis of CD4/CD3 cells/mm 3 using BD FACS count machine (Becton Dickinson, San Jose, CA, USA) and a portion of it was analyzed for the determination of hemoglobin concentration using Cell Dyn 1800 (ABBOTT, USA). Serum extracted from the blood sample collected without anticoagulant was analyzed for creatinine, blood urea nitrogen, glucose, triglyceride and cholesterol using an Auto lab chemistry analyzer (AUTOLAB chemistry analyzer, Roma). Electrolyte (sodium and potassium) analysis was also performed from the serum sample using humalyte plus 3 chemistry analyzer (Humalyte plus 3/5, Germany).
Urine sample analysis
Ten milliliter of morning urine sample was collected in clean, dry, leak-proof and wide-mouthed urine cup for determination of proteinuria and hematuria using urine dipstick Multistix (Bayer, Germany).
Data Processing and Analysis
The collected data were checked for completeness, entered EPI info version 3.5.1 and transferred and analyzed using SPSS version 16 software. Results were summarized using descriptive statistics. To see the association between dependent variable with each independent variable we used bivariate and multivariate logistic regression (Tables 4 and 5 ). P-value < 0.05 considered as statistically significant at 95% confidence interval (CI). [17] .
Renal impairment was classified according to the
Ethical consideration
The study was approved by ethical review committee of School of Biomedical and laboratory science, University of Gondar. All individuals participated in the study after they gave informed consent and abnormal results were communicated with their physician for appropriate management. 
RESULT
General characteristics of the study subjects
Renal Function Tests and Prevalence of Renal Function Impairment
The mean (±SD) creatinine level was 1.03 (± 0.27) mg/dl for HAART naïve individuals and 0.94 (± 0.24 mg/dl) for those who were on HAART. HAART naïve participants had a mean (±SD) blood urea nitrogen value of 22.33 (± 8.8) mg/dl and it was 20.5 (± 7.1) mg/dl among individuals on HAART. The overall mean (±SD) creatinine clearance was 78.74 (+ 24.55) ml/min/1.73 m 2 . Creatinine clearance estimated by Cockcroft-Gault method indicated that 30.1% of HAART naïve individuals had estimated GFR below 60 ml/min/1.73 m 2 and the proportion among individuals on HAART was 12.9%. The average serum creatinine concentration and BUN were higher and mean creatinine clearance was lower in HAART naïve individuals compared with those individuals who were on HAART. Proteinuria above 1+ was found in 18.9% and 16.9% of HAART naïve and HAART individuals respectively. None of the study participants showed electrolyte imbalance (Table 3) . COR=Crude odds ratio, AOR=Adjusted odds ratio *Reference category **Statistically significant, Backward-Wald stepwise multiple logistic regression was used to assess the independent effect of explanatory variables. 
DISCUSSION
Renal impairment is a common sequel of HIV infection or its treatment. Renal impairment, based on single creatinine clearance measurements, was very common among HIV infected adults with clinically non advanced HIV disease in most part of Africa [13] .
The prevalence of renal impairment among HAART naïve individuals (30.1%) observed in this study is higher than studies from different African countries including Zambia, Kenya, Mali and Uganda which reported a prevalence of 8%, 11.5%, 21% and 7% respectively [18] [19] [20] [21] . This difference may due to the difference in inclusion criteria of the studies, since those studies did not include hypertensive and diabetic individuals. But the prevalence among individuals on HAART (12.9%) is lower than studies from Uganda (20%), Nigeria (53.3% and 23.8%), Cote d'Ivoire (26%), Burundi (45.7%) and Tanzania (25%) [22] [23] [24] [25] [26] [27] . This wide variation could be in part due to differences in study design, populations studied, stage of HIV infection and definitions of chronic kidney disease used. From other areas elsewhere in the world both higher and lower prevalence of renal dysfunction among individuals on HAART was reported [28, 29] . The involvement of individuals with undetectable viral load, use of modified diet of renal disease formula to estimate GFR and the number of study subjects may contribute to the differences observed. The overall prevalence of renal impairment in our study based on glomerular filtration rate using Cockcroft-Gault method was 21.5%. This result was in agreement to that reported in Nigeria retrospective cross-sectional study, 23.8% [24] but higher than reports from California [30] and Uganda [31] .
Proteinuria was present in 17.9% of the total study participants, 18.9% among HAART naïve and 16.8% among those on HAART. As compared to ours a study from Nigeria reported higher results while South African studies indicated lower results [22, 32, 33] . On the other hand a similar result was observed in Brazil [34] . We found no electrolyte abnormality among 307 HIV infected patients. Similar finding was found in the study conducted by Afhami et al on 65 HIV patients in Tehran [39] In our study, both creatinine and proteinuria were measured at a single point in time; therefore, we may have included short term, reversible causes of renal impairment. Use of the Cockcroft-Gault formula to assess renal function in HIV individuals could be not accurate enough to allow a firm conclusion of kidney function and can lead to misclassification of some patients.
In conclusion, we have found a high prevalence of renal impairment among HAART naïve than those on HAART in Felege Hiwot Referral Hospital Bahir Dar among HIV positive adults. The overall prevalence of renal impairment found in our series was also high. What is clear from this study is that renal dysfunction is common in patients with HIV. Results from this study indicated the importance of the investigating renal function among HIV infected patients, especially in those with low CD4 count and those who didn't take HAART. Regular screening for kidney disease needs to be widely implemented as standard of care. Prospective follow-up studies should be conducted to identify the factors associated to renal impairment in HIV-infected individuals. Finally we recommended prevention of renal disease among HIV infected individuals is a community as well as an individual concern, health care workers, health care managers and planners have to be given focus.
